Pharmacoeconomic (PE) is becoming more important in pharmaceutical reimbursement decision and drug evaluation. To ensure its appropriate application, conduction and assessment of studies it is important to have well trained and educated professionals. Pharmaceutical faculties all over the world have established PE in under-and post-graduate curricula's. In this pilot research we examine situation in B&H. In Bosnia-Herzegovina, education in this field is poor and only one faculty for pharmacy has introduced PE as subject in its program. Objective of this study is to explore understanding of PE and its concept and analysis and to evaluated adopted knowledge among graduate (fifth year/tenth semester) pharmacy students who have listened subject "pharmacoeconomics" in previous semester. A self-administered questionnaire was developed consisted of 12 questions and survey was conducted among students. Results are analyzed in MS Excel and we used descriptive statistics. Even graduate students have lessons from PE they understand its scope and definition, but do not feel capable for conducting PE studies, but show interest in additional education and getting competencies in this field finding it applicable in their future professional engagements.
INTRODUCTION
Pharmacoeconomics is a sub-discipline of the field of health economics, which itself is a relatively new sub-discipline of economics, only formerly appearing in the economics scientific literature since the 1960s. Pharmacoeconomics has been defined as "the description and analysis of the costs of drug therapy to health care systems and society". It identifies, measures and compare costs (resources consumed) and consequences (clinical, economic, humanistic) of pharmaceutical products and services (1) .
Pharmacoeconomic studies weigh the cost of alternative drugs and drug regimens against the outcomes they achieve to guide decisions and policies about which drugs should be used in general, which drugs should be paid for by the government or other third party payers, etc. The importance of pharmacoeconomic information to healthcare decision makers will depend upon the viewpoint from which the analysis is conducted. Pharmacoeconomics is needful in pharmaceutical industry, government, and in the private sector for comparing various cost consequences. The two fundamental components of pharmacoeconomic studies are measures of costs and measures of outcomes that are combined into a quantitative measure or ratio (2) .
Recently, role of pharmacoeconomics in decision making process about new pharmaceuticals inclusion into public funding schemes is increasing and becoming more important. The increase in expenditure of health care has prompted many governments, health insurance companies and health providers throughout the world to adopt strategies to manage the high cost of medication, including formulary management and the use of pharmacoeconomics (3) . Development of pharmacoeconomic analysis and concept has led to it application beyond pharmaceuticals assessment. Today, most of developed countries has established concept of health technology assessment which is defined as "the devices, drugs, medical and surgical procedures and knowledge associated with their use in the prevention, diagnosis and treatment of diseases as well as in rehabilitation, and the organizational and supportive systems within which the care is provided" (4) . Most of European and developed countries has established national organizations performing pharmacoecnomic evaluations to inform health decision makers and payers about cost-effectiveness of new therapeutics and also those already introduced into national financing programs (5) . There is increasing trend in use of pharmacoeconomic studies in European union (EU) countries and more European countries are introducing formal requirements for economic evaluation of new medicines, particularly in the case of innovative products, or in situations in which the Pharmacoeconomic Education for Pharmacy Students in Bosnia and Herzegovina manufacturer is seeking a premium price (6) .
Most developing countries lack policies that encourage the use of economic evaluations in medicine selection for public funding, prioritization of aid or health insurance. In addition, relevant guidelines for reporting pharmacoeconomic analyses are not available in the majority of countries. Most developing countries and low income countries do have National Essential Medicine Lists to guide procurement and donation of medicines in the public sector which is the case in Bosnia and Herzegovina (7) . Use of pharmacoeconomic evaluation in Bosnia and Herzegovina is extremely low and performed sporadically by health care decision makers (8, 9) , even recently introduced legislation proposes pharmacoeconomic evaluation as part of reimbursement file, especially in case of innovative and expensive therapies (10) .
In order to ensure financial sustainability of health care system but also to ensure access to novel therapies formal pharmacoeconomic evidence can potentially inform coverage and reimbursement decisions of various health interventions and technologies, as well as the development of formularies and clinical practice guidelines. This is especially important in lower income countries that face more serious constraints on the allocation of their scarce healthcare resources.
Research performed by Singre described three components ought to be in place before the full potential of pharmacoeconomics can be realized: individuals capable of conducting the analyses; a receptive and informed audience of policymakers; and a body of relevant methodology and guidelines (11) . Thus, it is imperative for developing countries to build an educational infrastructure of analysts and experts in pharmacoeconomics and to promote the education of pharmacoeconomics at the payer, provider and researcher levels, each according to their needs and tasks.
Pharmacoeconomics education in the developed world is well established and introduced into university curricula in undergraduate but also postgraduate programs. The number of US pharmacy colleges and schools teaching pharmacoeconomics at the professional level increased from 80% in 1997 to 92% in 2007, and the colleges and schools that did not offer pharmacoeconomics courses were either new or looking for instructors (12, 13) . Internationally, the percentage of pharmacy colleges and schools offering pharmacoeconomic education increased from 41% in 1997 to 52% in 2004. (14, 15) In this international survey, response from only one existing Faculty for Pharmacy did not reply.
Recently performed pilot study on introduction of pharmacoeconomics and health economics into curriculums of healthcare faculties in Bosnia and Herzegovina showed that only one faculty of medicine and one faculty for pharmacy, out of 22 in the country, included topic as obligatory subject in undergraduate program. Similar situation is when postgraduate curricula are examined (16) .
Objective of this study is to explore understanding of pharmacoeconomics and its concept and analysis and to evaluated adopted knowledge among graduate (fifth year/tenth semester) pharmacy students who have listened subject "pharmacoeconomics" in previous semester. To the best of our knowledge, this study is one of the first attempts to comprehensively assess the extent of pharmacoeconomics education in pharmacy and healthcare faculties in Bosnia and Herzegovina.
METHODS
A self-administered questionnaire was developed consisted of 12 questions; 4 of them with "yes or no" choices, 6 with multiple choices and 2 descriptive questions. Survey has been conducted among pharmacy students at Faculty for pharmacy in Sarajevo. We have selected graduate students on fifth year of study (tenth semester) who have listened and passed exam from subject named "Social pharmacy with pharmacoeconomics". All respondents are informed verbally and also through cover letter before the survey questions, described the rationale behind the survey and that answers will be used for research and improvement of future programs dealing with this topic.
The completed questionnaires were collected and they were coded in Microsoft Excel using descriptive statistics for data analysis.
RESULTS
The Bachelor of Science in pharmacy (BS Pharm) degree remains the first professional degree required to practice pharmacy in Bosnia and Herzegovina, and is awarded after completion of a 5-year professional program. The oldest Faculty for pharmacy is at University of Sarajevo, where this research is conducted.
Survey has been answered by 54 graduate pharmacy students who have previously listened and passed exam from subject titled "Social pharmacy with pharmacoeconomics". 53 them stated that they are familiar with term "pharmacoeconomics". Majority of respondents, 43 (79.6%) stated that the have learned about pharmacoeconomics at fifth year of the study, while 11 (20.4%) did not provide the answer, which is surprising since the lecturers have been held in previous semester. Same percent of 20.4% of respondents did not answer the question if the subject covering this field is elective or compulsory, which could lead us to the conclusion that maybe they were not participate the lectures or they focused on one part of the subject title referring to "social pharmacy". 41 (75.9%) stated that the subject dealing with this topic is compulsory and rest quoted it is elective. These discrepancies could be reflection of students' engagement and perception of lectures provided. Questioned whether the subject of pharmacoeconomics / health economics during undergraduate study was separate or part of another subject, 38 (70.4%) answered that it was learned as part of another subject, 12 (22.2%) did not listen this topic at all, while 4 (7.4%) answered it was separate subject. Asked to provide name of the subject under which lectures related to pharmacoeconomics/ health economics have been provided, 37 (68.6%) quoted "Social pharmacy with pharmacoeconomics", and 17 (31.5%) did not state any other subject. Figure 1 represents answers on the best explanation (definition) of the scope of pharmacoeconomics according to pharmacy students' knowledge. Majority of them (38.9%) provide the most accurate definition including cost and outcomes examination, 13.0% state that main scope is examination of pharmaceuticals costs, and high percentage of students 25.9% stated that none of offered explanations are not related to the pharmacoeconomic definition and its scope.
When it comes to differentiation of pharmacoeconomics versus health economics, 41 (76.0%) of students agreed that these two terms are not the same, and 13 (24.0%) consider it same.
Asked to state where pharmacoeconomics find its application, students were able to select multiple answers and most frequent application according to the responses were in planning of production and sales of the medicines, reimbursement (introduction of medicines into positive lists) and during pharmaceutical pricing process. Details are provided in Figure 2 . Table 1 provides overview on student's ability (capacity) to understand and perform basic pharmacoeconomic analysis based on current knowledge and information. Most of graduate pharmacy students, 45 (83.0%) consider that pharmacoeconomics as subject should be introduced or included into undergraduate curricula and all of the respondents agree that pharmacoeconomics has use in their work as a future health care professional. Students` opinion about acquiring additional knowledge in pharmacoeconomics are shown in the Figure 3 represents that most of them (70.4%) are interested in some of postgraduate programs (specialization and postgraduate studies) or through continuing education courses, but also significant number of them , almost one third (29.6%) would like to gain more knowledge in this filed through self-interest and involvement.
DISCUSSION
Pharmaceutical education in Bosnia and Herzegovina was mostly limited to basic biomedical and pharmaceutical sciences. There are a few faculties for pharmacy in Bosnia and Herzegovina, private and public (17) and only Faculty for Pharmacy in Sarajevo has subject covering field of pharmacoeconomics introduced into undergraduate curricula. We have conducted this study in order to explore extent of graduate students understanding of the concept but also to explore learning outcome of provided program and lectures. Beside pharmaceutical education, it is important to stress that similar programs should be introduced at other health care faculties -medicine, dentistry and high schools since there is need for newly qualified doctors to have a firm grounding in the principles of safe, suitable, efficacious and cost-effective prescribing (18) . Kulkarani conducted research in form of pilot project among medical students and concluded that there is a need for medical undergraduate students to be sensitized on basic concept of pharmacoeconomics. Hence, PE should be introduced in the curriculum of medical undergraduates what would help them to realize the enormous differences in cost of various brands available in the market and will also increase the awareness of indirect cost and intangible cost associated with the drug therapy. (19) There is some intention to introduce concept of education in the field of health economics and pharmacoeconomics in Bosnia and Herzegovina medical and health care faculties, but it is still in its infancy and only a small number of schools are teaching pharmacoeconomics at the undergraduate and graduate levels. (16) In Bosnia and Herzegovina there are professional associations like International Society for Pharmacoeconomics and Outcomes Research Regional Chapter in B&H (ISPOR BH) which provide some training in this field from health care professionals through seminars and conferences, publications and online modules in Bosnian (20) .
In this research we found interesting that most of the students surveyed state that they are familiar with term "pharmacoeconomics" and they make a difference versus "health economics". It is also interested that most of them, even listened or passed exam, do not feel comfortable in conducting and understanding basic pharmacoeconomic methods and analysis. This could be a good signal for future deeper research on structure and time allocation to this topic. It is also interesting that education in this field is not provided under other subjects like pharmacology or clinical pharmacy. This could be one way of increasing awareness and knowledge among health care students since some pharmacoeconomic concepts could be covered and discussed under pharmacology or clinical pharmacy lectures. There is also need for additional training of lecturers included in educational process so they can provide quality education and training. There are only a few researchers in this field who are well educated and trained abroad, according to ISPOR BH databases (20) . We believe that the adoption of pharmacoeconomics in Bosnia and Herzegovina schools of pharmacy has lagged behind for many reasons. First, the lack of awareness about the existence and importance of pharmacoeconomics on the side of curriculum decision makers (deans and department chairs) poses a barrier to adopting pharmacoeconomics into the curriculum. Second, the lack of experts in this field who reside in Bosnia and Herzegovina, but also neighboring countries, makes it more difficult to recruit instructors who can teach this subject in the pharmacy curriculum. Third, as with any emerging area of education, efforts and resources must be expended to build sound foundations. As it is showed in results, most of students are not familiar with primary application of pharmacoeconomic studies results, stating that it is more suitable for pharmaceutical production and selling plans or pricing of medicines in pharmacy, it is clear that there is a huge room for improvement on clarification of pharmacoeconomic application. This finding also suggests that students are not familiar with pharmaceutical administration and legislation and that this topic are not covered during the study, especially under the subject named Social pharmacy. There is increasing trend of use of pharmacoeconomic analysis and approach when submitting drugs for inclusion of reimbursement list (10) so faculties should prepare pharmacy students with this in order to assure their professional engagement after graduate. Also, faculties could organize short courses on pharmacoeconomics in association with professional association for health care decision makers since there is an evidence that they are not familiar with this terms and not well educated to understand results of provided studies (21) .
Most of respondents also show interest in additional education in pharmacoeocnomics through postgraduate courses and programs. There are some intentions of specialization program for pharmacist organized by Federal ministry of Health to introduce specialization called "Pharmaceutical informatics and Pharmacoecnomics" but analyzing program adopted by MoH there is no enough basic pharmacoeconomic education and there is a lack of pharmacoeconomic analysis education in terms of conducting studies, adopting them to local needs and understanding of study results (22) . Based on these results and other studies published in literature we suggest that there is a need to raise awareness about pharmacoeconomics among various stakeholders and also encourage formal pharmacoeconomics education and training. Healthcare professionals in training, such as student pharmacists and physicians, should have formal pharmacoeconomics education as a part of their required coursework and experiential training. The goal would be to develop their ability to apply pharmacoeconomic knowledge to critically evaluate economic evidence when making decisions in their practice. Building a homegrown base of pharmacoeconomics experts could only be accomplished through formal degrees (e.g. doctor of philosophy) and research fellowships, where students learn how to conceptualize pharmacoeconomics at a more advanced level, synthesize new clinical and economic knowledge, develop new methodologies, and assimilate the multidisciplinary knowledge of pharmacoeconomics from its parent disciplines (23) .
The appropriate use of credible pharmacoeconomic evidence can help strengthen health systems only when essential structural and regulatory policy measures are being implemented, along with continuous improvement in transparency and accountability within national pharmacy systems.
CONCLUSIONS
There is a great deficit in the availability of pharmacoeconomics courses in pharmacy schools in Bosnia and Herzegovina at both the undergraduate and graduate levels. Findings from this study suggest that pharmacy students are familiar with terms and basic concepts of pharmacoeconomics, but they do not feel capable to conduct or understand and adopt published studies. They are also missing technical knowledge so they could implement in practice. A unique opportunity exists for well-trained individuals to fill this gap. Providing pharmacoeconomic education to pharmacy students is especially important in an era when evidence-based healthcare decision making and preparing future pharmacist for different field of work. This study is good basic for additional research among other pharmaceutical education institutions and health care faculties in Bosnia and Herzegovina compare results and also conduct similar survey based studies among graduated pharmacist currently working to gain their insight and view on this topic.
